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A 
Aaron, Henry, a 1-0; 10 
Absorption of water by filler as cause of failure of 
oil-treated roads 140 
Absorption tests 
of aggregates used in test concretes 5Y 
of resilient joint filler materials 24 


of samples and mortars from oil-treated road 
surfaces 130, 140, 142 
Acids, see Oleic acid —Organic acids 
Adhesion, adhesive film strength, in soils. 275-278, 284 
see also Binding materials, binders 
Administration costs, see Collection and admin- 
istration costs 
Admixtures 
in soils, effects upon various soil properties 274-286 
of liquid asphaltic residues and standard 


sand, characteristics si, LOL- 106 

use in stabilization of soil roads 273. 286 
Adobes, stabilization of US4, 2S4 
Adsorption of gases and vapors by solids 275 


Ave-condition relations, see Compressive 
strength Condition data—Expo- 
sure tests -Flexural strength 
Agvregate plants, semiportable, use in) bitumi- 
nous concrete road construction 4y 
Agvregates 
agyvregate content of road soils 


action under traffic 277, 278 

composition of stable soils 277, 279, 280, 285 

function OTK 
grading 

data for various soils 273, 

274, 276, 277, 279, SO 

gradings adopted for topsoils O74 


bituminous aggregates 
distribution in bituminous concrete 


paving mixes 42, 50-52 
moisture in at mixing time as cause of 
failure of surface 263, 264, 270 
types, quantities, and gradings used in 
bituminous concrete roads 46, 49, 50, 52 


road-mixes. 139-143, 146, 253-2 
stability test specimens of iiquid 
asphaltic materials 101, 102 
concrete aggregates 
vmounts In mixtures 
determination from samples, meth- 





od 217, 218, 223 
relation to strength, water content, 
and voids of concrete 57-75 


distribution in mixes 
109, 127, 217-221, 223-226, 228 
grinding during mixing in large mixers , 
218, 220, 228, 23 
transportation to batching plant, costs of — 109, 
naa 127 





types, quantities, and gradings used i 
test concretes 5Y, 68-71, 217 “ 
types, quantities, and ratios of coarse 
and fine aggregates as affecting 
water requirements of concrete of 
maximum density Fi 
cost data 47, 49, 50, 100, 126, 127, 27 
handling methods and equipment and effects 
of on production and costs 29-33, 
37-42, 47-50, 100-112, 115, 117, 123, 128, 
255, 26 
see also Base courses--Cover material— Key- 
stone — Mechanical analyses 
Air, see Air voids—-Climate, climatic conditions 
Curing -Exposure tests— Freez- 
ing Oxidation— Temperature 
Air voids in concretes variously proportioned 














66, 60-71 
Airport runway, soil stabilization of 285 
Allen, T. Warren, joint author, a 147-161, 165 — 
“ Alligator’’ cracks in oil-treated roads 

139, 141, ta 
eae an and hearses, registrations and taxes: 
186, 192, 206 (fn) 
178 (fn), 179 (fn) 
Analyses, see Chemical constituents— Fees and 
taxes, motor vehicle—Mechanical 
analyses. 
Anderson, ——- P., author and joint author, 
7S-S1, 147-161, 165-177 
Ash, voleanic, = in experimental road-mix 
Asphalt: 
costs of, in bituminous concrete road con- 








struction 47, 49, 50 
deterioration on weathering 92 
see also Exposure tests (of bituminous 
materials). 
distribution in bituminous concrete mix___ 42, 52 
extraction from bituminous concrete mix, 
method used dl 


handling and its relation to time losses in 
bituminous concrete road construc- 


tion __ 30-33, 47-51 
Mexican asphalt as affected by spraying on 
hot sand .. 96,97 


144955—35 





Pace 
Asphalt) Continued 
quantities used in bituminous concrete road 
construction 49, 50,52 | 
semisolid asphalts, tests of 85-106 | 
type and quantities used in surface treat- | 


ment of experimental road 





266, 267, 260 
see also headings beginning Asphalt, Asphal- 
tic, Bituminous—also  Asphal- 
tenes—Cutback materials—Emul- 
sions, bituminous— Oils 
Asphalt-rubber fillers for expansion joints, tests 


0 17-25 
Asphaltenes 
definition 100 
in liquid asphaltic materials and their resi- 
dues 41, 100, 102 
Increase 
in asphalts on weathering 92 
in steam-distilled petroleum residues go 


Asphaltic residue tests, and tests of asphaltic 
residues of, liquid asphaltic mate- 
rials 85-108 
Atterberg soil tests (fn), 273 (text and fn 
Automobiles, see Motor vehicles 


Aviation funds 133 (fm), 205 (fn 


B 
Backfilling in subgrade frost heave preven 
tion 14-16, 25 
Balance, portable, for gravity determinations of 
oil-treated surfaces 138 
Base courses 
caliche base courses of asphaltic surfaces — 237-242 
cost data for bases of 
bituminous concrete pavements Ww 
surface treated roads 2H 269 
depth, data for various bases 29, 


45, 46, 138, 239-242, 265, 267 

of bituminous concrete pavements 
data from production studies 

36, 41, 43, 45-47, 50, 52, 53 


material requirements 29, 50 
widened base, use in absence of side 
forms 30 
of oil-treated roads in Colorado and Wyo 
ming, condition study data 137-142, 
144, 14 
of surface treated experimental roads in 
California 253, 265-270 
soil base courses, densification of 285 
two-course bases (caliche) 239, 242 


Batching operations and equipment, batch pro 
duction 
in bituminous concrete paving jobs 29-43, 45, 47-52 
in concrete paving jobs 109-112, 
115-119, 121-124, 126-131 
Bearing power of soils 
data for wet and dry clays, dry sand, ce- 


mented sand, and gravel 274, 275 

tests of compacted soil samples 280, 282, 283 
Bentonite colloids as emulsifying agents on bi- 

tuminous materials 24 


Bentonite content of road soils 
Berthoud Pass Road (Colorado), condition 
study data 137-146 
Bin shortage, bin delays, as affecting time losses 
in bituminous concrete road con- 
struction $2, 33, 37, 38, 40, 41, 47, 49 
Binding materials, binders 
bonding strength of asphaltic materials and 
their residues SA, 
86, LOL-106, 258-265, 270 
deficiencies in, excessive quantities of, as 





affecting stability of bituminous 

roads 137-146, 263-265, 268-270 | 
mineral binder, action under traffic during 

seasoning period for road surface 278 


optimum binder content of bituminous mix- 





tures for obtaining maximum 
density 280 
soil binders, bond in soils 265, 267, 274-281 
see also Admixtures—-Caliche | 
Bitumen 
affinity of bases for, as factor in soil stabiliza- 
tion 2s4 
definition 100 
Bitumen requirements: 
of oil-processed roads, use of formulas 141, | 
142, 144, 146, 255, 258, 264, 265, 270 | 
of surface-treated wearing surfaces 269, 270 
Bituminous concrete mixing plants, design and | 
production data 29-53 
Bituminous concrete roads: 
construction methods and costs, a 29-53 
one-course construction, advantages of 53 | 
| 


sheet asphalt, coarse aggregate, fine aggre- 
gate, and other mixes 
data from study of 23 projects 29-53 
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Page 
Bituminous joint fillers, tests of . 17-25 
Bituminous materials 
analyses 
of liquid asphaltic materials and their 
residues 87, 07 
of materials used in road-mix and surface 
treatment experiments 254, 257 
ipplication methods, see Bituminous roads. 
slow-curing, medium-curing, rapid-curing 
materials 
iwgregate gradings adapted to use of in 
road mixes 259, 264, 27¢ 
slow-curing liquid asphaltic materials, 
tests of 85-106 


types and quantities used in 
bituminous concrete roads 49, 50, 52 
oil-treated roads in Colorado and Wyo- 
ming 139-14) 
road-mix experiments (California) 
surface courses on caliche bases 
surface treatment experiments 
fornia) 








use in— 
frost heave prevention in soils 14-16, 25 
stabilization of soil roads 274, 276, 280, 28 
Bituminous mats, slipping on bases of oil-treated 
roads . 137, 139 
Bituminous roads 
bituminous concrete roads, construction, a — 20-53 
bituminous surface courses on calic he bases 239 
cost data 20, 34, 37-40, 45, 47-53, 258-263, 266- 
earth roads variously treated with bitu- 
minous materials S5, 280, 284, 28 
se¢ also other subheadings under Bitumi- 
nous roads 
experiments with road-mixes and surface 
treatments in California, a 25: 
frost heaving of and its prevention 11,14 
oil-processed roads 
in Colorado and Wyoming, a 137-146 
service behavior as indicated by labora- 
tory tests of materials S5, 106 
see also Bituminous roads (experiments). 
Bituminous surface treatment of roads 18, 
101, 240, 253, 257, 260, 261, 265-270, 274, 276, 285 
Blading operations 
iuxiliary to power-shovel operations 153, 170, 171 

















in concrete pavement construction 110-112, 
114-116, 12 
in frost heave prevention 
in maintenance of hauling roads 170, wi 
in preparation of caliche base courses 239 
in road-mix and surface treatment experi- 
ments 2. 267 
in soil road construction Qs] 
see also Bulldozers 
Blanchette, William A., a 57-75, 109-131, 217-230 
Blasting, blasted material and hauling of 78, 79, 
147-155, 157-161, 167-169, 175, 177, 237 240 
Biotter treatment of roads SA, 285 
Bond, bonding strength, see Binding materials, 
binders-—-Bitumen requirements 
Compaction—Traffice-bound roads. 
Bonds 
funds for retirement of, from motor vehicle 
and gasoline tax receipts 
bonds other than highway bonds, 1932 
and 1933 133, INO, 205, 208 
highway bonds 
1922 204, 205, 208 
1933 132, 133, 179, ISO 
State bonds, prohibition in Indiana 243 
Borings in hydraulic fill (Four Mile Run), boring 
equipment 1-5 
“Bottle necks” as cause of time losses: 
in bituminous concrete paving plants 31 
in power-shovel grading work 166 
Boulders, handling of in power-shovel grading 
work 148-153, 155-161, 174 
Boulevards (park), funds for from motor vehicle 
receipts, Massachusetts, 1932 204, 205 
Bridges 
wood bridges, requirements and costs in con- 
crete pavement finishing opera- 
tions ~<tuiee Bees eae 
sce also Toll bridges— Tolls. 
Broom drags, use ; 266, 267 
Bulldozers: 
improvements in, recent . 79,80 
tractor-powered bulldozers, operation char- 
acteristics 7TS-81 
rail builder’? type 7S 


7 
use in highway grading 78-81, 153, 169, 170, 174, 176 
Burlap covering, use: 
in curing of concrete 110-113, 115, 125, 128, 231-234 
in protecting cone-ete from freezing. 231, 233, 234 
Busses, motor: 
Indiana traffic study data... __- ... 244-247, 250 
mileage data ; aseccue Deane 

















Busses, motor -Continued 
registrations and taxes 
1932 
analysis of data 185-196, 206-208, 210 
commercial busses (sightseeing, con- 
tract, public-carrier busses) —- 186-106, 
201, 206-208 
interstate busses 194, 195, 208, 210 
publicly owned busses . 193, 194 
school and private busses 186, 
189, 190, 193, 194, 206, 207 
special-franchise busses, New York 194 
933. _ 178, 179, 188 
sce also Registration fees, motor vehicle 
Registrations, motor vehicle. 


Cc 
Calcium earbonate: 


as admixture in road soils no 284, 286 


as constituent of caliche. - 237, 238, 241 
Calcium chloride: 
as admixture in road soils 278-280, 285-286 
as dust palliative ~~ 278, 279 
leaching by moisture ; 278 
use in concrete pavement ¢ uring 110 
Calcium silicate as admixture in road soils 2S = Sh) 
Caliche as road material, soil tests of. 237-242 
California experiments with road-mixes and sur- 
face treatments 253-270 
California surface area method of calculating oil 
mixes 141, mac 146 
Cane fiber as expansion joint filler, tests of a5) 
Cantilever machine, use in tests, r__ - 2 ety 


Capillary moisture in soils: 
as affecting efficacy of drainage systems in 


frost heave prevention. 16, 27 
data concerning — 
caliche — - 237, 241, 242 
glacial soils. . = 13 
loessial soils 12, 13 
receding of in soil capillaries and consequent 
surface tension_. : 27 
relation to 
size of soil particles__- 276, 277 
stability of soils _ road surfaces 13, 
241, 242, 263, 264, 270, 274, 277, 285 
tests indicative ot aie 277, 280, 282 
sec also Liquid limit of soils—- Plasticity of 
soils. 
treatments preventive of effects ot c: a ry 
7 ees 14, 15, 274 
Capillary pressure in mortar... ._._.__. 248 
Carbenes: 
definitions... ..._-. 88, 100 
formation in high- gravity “asphs altic materials 
during exposure _. 100-102 


Carbon contents of bituminous materials: 
xed carbon contents of steam-distilled petro- 
leum residuals, calculation of. _.__- 99 
fixed carbon tests-—- 
of liquid asphaltic ms arinks hey their 


residues. —8S, 91, 92, 97-100 
of weathering asphalts _ - 92 
free carbon, formation in high- “sravity 1 mate- 
rials during exposure___-_- 100-102 
Carbon dioxide, transition film of_______- See 
Carbon disulphide-solubility tests: 
of liquid asphaltic materials and their resi- 
_ Ses _. 86-88, 91, 92, 97, 100, 101, ye 


dues 
of weathering asphalts - - 
Carbon tetrachloride-solubility tests of liquid 
asphaltic materis ils and their resi- 


dues... _..... 86-88, 91, 92, 97, 100, 101, 106 
Carbonization, occurrence in liquid — altic 
materials. __- : 101, 106 
Car-mile taxes, see Mileage taxes. 
Carpenter, C. A., a- 137-146 


Carriers (commercial, public, etc.), motor vehicle: 
registrations and taxes 


932 = 185-204, 206-210, 213 
1933_.__. 18S 
see also Gasoline taxes -Registration fees, 
motor vehicle. 
Cement: 
analysis by hydrometer method, a____- 76-78 


as soil admixture. _- ; _.. 280, 284-286 
characteristics as affecting ‘strength and 
slump of concrete - 59, 69, 71, 72, 75 


ee, Ee acansas SUN Bae, 187 
distribution in concrete mix, relation to mix- 
BaD Se oncnsne 217-221, 223-226, 228-230 


Cement-aggregate ratios of concrete, relation to 
water requirements, strength, and 
voids _ _- 

Cement content of concrete: 

action of cementing material under tempera- 
ture and moisture content changes. 248 
data from production studies of concrete road 
. Cometruction................ 109, 126, 127 
determination from concrete — 
method. A BES ot 17, 218, 223 
see also Proportioning. 
Cement handling, cement houses______- 


' 109-1 
_ 115, 117, 123, 124, 126-128, 1 
Cement mortar: 


strength. __.___ aac --- 57, 233, 234, ——— 

water requirements knany+ntiptinpin aia 57, 70, 73 
Cement-space ratio of concrete, relation to 

strength a ae Hi ee 59, 62, 68, 69 

Cementing properties of caliches.......______- 237-242 

Certificates and fees for (motor v ehicle): 
certificates of convenience and necessity, 

1932. 186, 187, 190, 193-195, 201-204, 208, 200 
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Page 
Certificates and fees for (motor vehicle) — Continued, 
certificates of title 
1932 186, ISS, 209, 210 
1933 178-180, 1SS 
Charging time (mixer), data from productior 
studies 






of bituminous concrete road construction. 34-36, 

$2,435 

of concrete road construction 116 (fm), 119, 124 
Checking: 


of liquid asphaltic exposure test specimens. _ 93, 95 
see also Cracks 
Chemical] constituents and chemical analyses of 


ealiches 237, 238, 241 
Chemical treatment of soils 
in dust suppression - --- 278, 279 


instabilization of road soils 
Chemistry, colloid, as applying to cohesion in 





soils 
Chicago area, Indiana traffic study data 
Chips (stone), use : 139, 262, 2 


Choke stone, use 
City streets, funds for 
from motor vehicle and gasoline tax receipts 


1932 204, 205 
1933 132, 179, 180 
municipal taxes on motor vehicles, 1932 IS5, 


184, 209-211 
see also Gasoline taxes, motor fuel taxes 
Registration fees, motor vehicle 
United States Public Works road 
construction. 
City vehicles (motor 


city busses, fees and taxes of 193, 104 
Indiana traffic survey data 245-247 

percentage of total motor vehicles registered 
(Indiana data 247 

Clay content of soils 

data for aggregates in oil-processed roads 140, 
142, 145, 146 
function in class A soils 276 


see also Clays and clayey soils Mechanical 
analyses 

Clay fills, clay in base courses, as atleeting sta 

bility of oil-processed surfaces 


Clays and clayey soils 
as binding material 285, ¢ 
caliche, tests of 
clay layers between base courses and oil! 
treated road surfaces 137 
compression tests of compacted and uncom- 
pacted samples 2s3, 284 
heaving 10-16, 25, 
sealelikeness of clay particles 45) 
size of particles 
Stabilization in soi! road surfaces 278 
supporting values of dry and of moist clays. 274 
Climate, climatic conditions, as affectir 
roads and road materials, see Caliche —Ex 
posure tests—Heaving Stabilize 
soil road surfaces 
time losses in road construction mh 
< 37, 119, 121, 12%, 124, 128, 136 











Cohesion of soils 273-278 
Collection and administration costs 
of gasoline taxes, 1933 132, 13 
of personal property taxes on motor vehicles 
(general) 188, 212 
of registration fees (motor vehicle), 1933 179, 180 
of State taxes on motor vehicles, 1932 2:34, 205 


Colloid content of soils, colloidal soils 








146, 237-242, 254, 275-277, 280, 283-2 
Colorado, oil-treated roads in 137-146 
Columbia Island, Mount Vernon Memorial 
Highway, construction method 4 
Common carrier motor vehicles 
registrations and taxes, 1932 
comparative data, four States 204 
national data 186-192, 106-2°M, 296, 207, 200 
Compacted soils, tests of 280, 282 264 


Compacting machine, compaction tab le, for 
concrete density specimer 57-60 
Compaction of soils: 
apparatus used in producing maximum de n- 


sity of sample 280, 282, 283 
at optimum moisture content as st vbilizi ng 
measure 280, 283-286 
Compression of muck layers in hydraulic fill 
(Four Mile Run)__- 8,9 


Compression tests: 
of concrete, see Compressive strength of con- 














crete. 
of expansion joint fillers. ______ 17-25 
of mortar to determine effect of moisture con- 
ae ase 248 
of soils. __- 9, 273, 283, 284 
Compressive strength of concrete ‘ “ 57, 
60-63, 65-75, 127, 217-223, 2 () 
Compressive stresses in concrete pavements as 
indicated by loads required to com- 
press joint fillers. _- 2) 
Concrete: 
ingredients— 
distribution .............. : 58, 
109, 127, 217-221, 223-226, 228-230 
see also names of ingr redients. 
length changes ‘ 17, 25, 248 
new relations bearing on mixtures, a 57-75 
Strength 7 


----- 57-75, 127, 217-230, 233, 234, 248 

see also headings beginning Concrete—a/so 
Curing—Proportioning. 

Concrete base courses of bituminous concrete 

pavements.___- ‘ 30 
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operation and elfect on time losses 108-113, 

115, 116, LIS-124, 126-131 

tandard revolving drum batch mixers, 

tribution of materials by 

‘onerete mixing plants 117, 128, 217, ; 

see also Bituminous concrete mixing plants. 
Concrete mixing time, effect: 

on production and costs in concrete paving 





jobs... 116 (fm), 118, 119, 121, 123, 126, 129 
on quality of concrete produced in large 
mixers, & 217-230 


oncrete pavement slabs: 
length changes--_- =s 
protection against freezing 
temperature cycles for bare and for cove red 





s abs 231, 232 
Concrete reinforcement: 
cost data ‘Z 126, 127 
placing 109, 113-115, 121, 128, 124, 126, 127, 130 
Concrete roads: 
construction, production studies of, a 109-131 
cost data A . 109, 126-131 
frost heaving and its prevention i 10-16, 25 
thileage data 109-111, 126, 187, 200, 243 


Conecrete-voids curves, drawing and usefulness. 57-4, 
66, OS-73 
Condition data 








for bituminous roads 11, 16, 137 
239-2 , 255, 258-266 

for caliche unsurfaced bases 

for frost-heaved roads 

for stabilized and unstabilized soil roads 





Conference (first) of State highway engineers and 





nists 274 
Consistency t 
of liquid asphaltic materials and their resi- 
dues 85-91, 06-98, 108-106 
of weathering asphalts O2, 


see also Bituminous materials (analyse 
Consolidation of soil 


ipparatus for consolidating sample 282 

theory of 273-275 
Contract carrier motor vehicies 

registrations and taxes in 1932 Ist, 


87, IS9-195, 107, 108, 200-204, 206 Oy 
Cor tr wtlor 





of concrete 17, 25, 
of soils as affected by surface tension ; 
Contractors, return to, in concrete paving jobs. 126, 127 
Conversion table, weight-capacity (motor 
truck 18a, 100 
Conveyors (belt, screw) in bituminous concrete 
plants x 30, 37, 38, 42 
Convict labor, funds for prison camps for (North 
C jrolina, 1932 : 205 
Core samples of hydraulic fill, sampling methods 
ind apparatus 3-5 
Cort fillers for exp insion joints, tests of 17-25 
Corporation taxes on out-of-State motor car 
riers fee = -.. 200 (fr 
Cost data, see Ageregates—-Bituminous roads 





Cement —Concrete roads—-Fees 
ind taxes--Power-shovel opera- 
tion —-United States Public Works 
road construction. 
Cotton mats, use 
protection against freezing of concrete 





slabs ae 231-234 
for curing concrete pavements, a 231-234 
County bonds for highway purposes (Indiana 243 
County fees and taxes on motor vehicles, 1932 ISS, 
IST, ISS, 200, 210, 212 
County funds from State motor vehicle and 
gasoline tax receipts 
132 204, 205, 208 
1933 132, 133, 179, 180 
County roads, comparison with State roads as to 
traffic and earnings (Indiana 243-247, 
ay 


ourses in bituminous concrete roads, number of. 20, 53 
‘over materials, types and quantities used in 
bituminous road work. 139,254,259- 270,285 


Coverings for concrete slabs, studies of 231-234 
Cracks: 

in clay binder of soil road surfaces 278 

in hydraulie fill materia, 2 

in liquid asphaltic exposure test specimens... 93, 95 

In pavements 7 10-16, 

25, 137-1239, 142, 144-14, 259, 262-265 

Cranes and their operation 30, 


38, 40, 47, 110-112, 115, 117, 128, 129, 266 
Crushed stone 
addition to Class A soils. 7 


see also Aggregates—Backfilling — Base 
courses--Cover materials Keystone, 
Curing 
of concrete 
by use of cotton mats-__- - 231-234 
data from production studies of concrete 
roid construction. 109-111,113-115,125,128 
methods used for various test specimens _ _ - 60, 
217, 225, 231-234 
of mortar strength test specimens 248-250 


see also Bituminous materials (slow- -curing). 


Cut-back materials, use: 
in road-mix and surface treatment experi- 
ments. 254, 256-259, 261, 262, 264-270 
in seal coats of oil-treated roads a8 139 
Cuts: 


pioneer construction of by bulldozers_- 78, 
79, 160, 176 


power-shovel operation in 8, 79, 149-151, 


153, 154, 158, 160, 161, 167, 169-171, 176 
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D 
Density age 
of bituminous conerete road surfaces as 
alfected by number of rollings 
and by gradation of aggregates 15, 46 
of biturminous mixtures, binder content for 
attaining maximum density 280) 
of cement-kerosene mixtures, data from 
hydrometer tests of cement 76-78 


of concrete 
as affected by variation in 
of solid ingredients 
relation to strength 
water requirements for attaining maxi- 
mum density, determination of 
of vas film in transition from liquid to vapor 
of materials in suspension in hydrometer 


proportions 
and water 
62, 63, 65 








tests of fine-grained materials 76-78 
of mortar, relation of maximum density to 
basic water content 57 
of soils 
densification of soils, methods 276-286 
relation to moisture content and = sta- 
vility 275-280, 282-286 
of traflic-compacted oil-mix surfaces 137-146 
Diatoms us Constituents of road soils 277 
Discharge time, see Charging time (mixer 
Dispersing agents, dispersion procedure, used in 
hydrometer tests of cement 76, 77 
Distillates, distillation residues, of liquid as- 
pPhaltic materials S5- 106 
Distillation tests of bituminous materials 
data for materials used in experimental high- 
way 254, 25: 
steam-distilled petroleum residuals yy 


sce also Distillates 
Drainage 
drainable and nondrainable soils 16, 25, 274 
drainage conditions as affecting road sur- 
faces 1,6 (fn), 14-17, 
3M, 141, 241, 242, 255, 260-264, 269, 270 
trenche for frost heave preven- 
tion 14-16, 25 





drainage 


Drilling 
and blasting operations in highway grading 78, 

7, 147-153, 159, 160, 161, 177 
and sampling methods and apparatus used 

in hydraulic fill 3 
drying operations, in bituminous con- 

crete plant 30, 3S, 40, 41, 47 
Ductile residues, development in liquid asphaltic 


Dryers, 


materials 6 -Us, 106 
Ductility tests of bituminous materials and of 
their residues SH-SS, 
92, ¥6-US8, 106, 254, 257 
Dumping operations $0, 


78, 80, 81, 111. 112, 115, 119, 121, 122, 126, 
130, 147, 154-160, 165-177, 255, 266 
Dumping time in highway grading, data 
for power-shovel dippers 147, 150, 156-160 
for scrapers (large sl 
for trucks and wagons 166-172, 175, 176 
Durability 
of roud surfaces, see Condition data 
tests of, see Exposure tests 
dust 
compression tes 
prevention, 


data 2s 
aaaraie used 85, 





275, 276, 278, 279, 285 
stone dust as soil admixture 2s0 
wetting of, prevention by adsorbed air 275 
see adso Aggregates Filler material. 


E 
Earth and gravel roads 

bituminous surface treatment 274, 284-286 
frost heaving and preventive measures 10-16 
25, 274 
soil road surfaces, a 273-286 

stabilization by admixtures and chemical 
treatments 274-286 
traflic tests on indoor track—_-- 275 

Earth backfills, use in subgrade frost heaving 
prevention 14-16, 25 

Earth covering of concrete slabs as protection 


against freezing : 231-233 
‘ast Point, Ga., investigations of concrete mix- 
tures_. : 57-75 


Efficiency studies: 
of concrete pavement construction . 109131 
of high-type bituminous pavement construc- 
tion 29-53 
of power-shovel grading work 147-161, 165-177 
Elasticity of soils, elasti¢ soils. 264, 274, 285 


Electrolytic properties of soils and effects of. 5, 276, 284 
Eleectrolyzers (chemical), use in densific: ation of 
road soils 276, 278-286 
Emulsions, bituminous: 
as soil road stabilizers 280, 2 
use in road-mixes and surface treatments - 
262, 263, 265-2 
colloids 








tw 
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Emulsifying agents, see Bentonite 
Emulsions. 
Engler viscosity values for bituminous materials 
used in experimental road 254, 257, 267 
Equipment (road-building), operation and costs, 
see Efficiency studies —Oil-treated 
roads. 
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“vaporation of soil moisture 





)vaporation tests of liquid 





isphaltic materials 


Excavation: 
of caliche 1/3, 159, 287-240, 242 
of soils in frost heave prevention 14-16, 25 


power-shovel operation, studies of 147-161, 165-177 
use of bulldozers in 78-81, 153, 169, 170, 174, 17¢ 
“xcise taxes (Federal) relating to motor vehicles, 
data for 1932 and 1933__ 185, 188, 213, 214 
“exemption, tax, see Tax-exempt motor vehicles 
‘xpansion: 
of concrete, see Concrete (length changes). 
of soils, expansion tests of soils_- 12 
‘Xpansion joint fillers, laboratory tests of, a 17-25 
‘xpenditures, highway, see Concrete roads (cost 
data)—Gasoline taxes, motor fuel 
taxes (receipts and disposition of) 
Registration motor vehicle 
receipts and disposition of 
United States Public Works road 
construction. 
“Xposure tests 
of bituminous materials 
data for liquid asphaltic 
their residues 





fees, 


materials and 
85, 86, Y1-106 





r.top ‘ 92 (fn), 96 
of resilient joint fillers 18, 21, 23-25 
Extrusion tests of resilient joint fillers 18, 20-22 
FP 
Farm vehicles (motor 
Indiana traffic survey data 246, 247 
percentage of total motor vehicles registered 
Indiana data 247 
Federal-aid act, date of passage 27 
Federal-aid roads, see Indiana higirwi iys—United 
States Public Works road con- 


struction. 
Federal taxes, see 


Excise taxes—-Gasoline taxes. 
Feeder roads, see United States Public Works 
road construction. 
Fees and taxes, motor vehicle 
inalysis of data for 1932 185 214 


data for 1933 132, 133, 178-180, 188, 2 
see also names of kinds of fees and taxes and 
names of types of motor vehicles 
also Tax-exempt motor vehicles 
Felt (asphalt-treated), use in joint fillers. 17, 18, 20, 21, 24 
Ferries, see Tolls. 
Fiber fillers for expansion 
Filler material 
cost data 47,49, 5 
data for oil-mix roads 


joints, tests of 17-25 


145, 146, 253-256, 258-2 
handling in bituminous concrete plants. 30, 
quantities used on bituminous concrete proj- 
ects 49, 50 
laboratory tests of 17-25 





Fillers, joint, 
Fills, earth 
densification of soil in construction of... 280, 282-285 
hydraulic fill settlement, study of, a___. 1-4 
see also Condition data--Grading operations, 
Films (of water or chemical substa connect- 
ing soil particles 78, 284, 28 
Fines, see Aggrezates— Filler material 
Finishing operations and equipment 
data for surface treated experimental road. 266, 267 
data from production studies of 








bituminous concrete pavement con 
struction 30, 32, 23, 43 
concrete pavement construction 100- iii, 


113-116, 118, 
see also Ojl-treated roads 
Flash point tests of bituminous materials. 86, 87, 254, 247 
Flexural strength 
of concrete 57, 60-63, 65-75, 2 
of mortar specimens 
Float tests of bituminous materials 


120, 123-126, 128 


), 248 





97, 108, 104, O54, : 
Flocculation factor of soil, 
Floceulation 


definition 
of cement in hydrometer tests, pre- 
vention 7 : 7 7 
Flocculation tests of caliche ae 239-242 
Flow of soils, lateral displacement 1-3, 6-9, 274, 275 
Fluidity of residues of liquid asphaltic materials. 85, 96 
For-bire motor vehicles: 
registrations and taxes— 
1932 5 185-198, 200-204, 206-210 
1933 ---- 178 (fm), 179 (fn), 188 





Forms: 
handling and setting of in concrete ae con- 
struction_. ... 10 2, 114, 115, 128 
side forms, use in bituminous canal road 
construction : 
Four Mile Run, Mount Vernon Memorial High- 
way, hydraulic fill settlement 1-9 
Franchise fees, special license fees (motor vehicle) 
in 1932___. re aiainde a 
187, 190, 193-195, 1U8, 201-203, 208-211 


30, 47 


Freezing: 
freezing and thawing tests of expansion 
joint fillers_- . 18, 21, 23-25 
of concrete slabs, protection ‘ag 1inst by use of 
cotton mats and other coverings. 231-234 
CL ee .. Sale ee es --.. 276, 284 
see aiso Frost heave in highways. 
Freight vehicles, see Common carrier motor vehi- 
cles—Trailers and semitrailers— 
Trucks and tractor trucks. 
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Friction between granular particles of soil as 
affectir hear strength of soil 274, 275 
Frost heave in highways and its prevention 10-16, 


25, 137, 274 






Fuel, data from production studies 





of bituminous concrete road construction 30-33, 
37, 46,47, 49 
of concrete road construction 27-129 
Fuel taxes, motor, see Gasoline taxes, motor fuel 
taxes. 


Funds 
highway funds, see Fees and taxes— Gasoline 
taxes, motor fuel taxes—Registra- 
tration fees, motor vehicle—U nited 
States Publie Works road con- 
struction. 
in highway funds, contributions to 
fron. motor vehicle and gasoline tax 
receipts (1932 and 1933) 132, 
133, 179, 180, IST, 204, 205, 208-210 
see Viscosity (tests) 


other th 


Furoi tests, 


G 
Gas films, character of_ - 275, 276 
Gasoline consumption, motor fuel consumption 
iflons taxed 


1932 1G0, 213, 214 
1933 132, 133, 213, 214 


rates of cons umption by motor vehicles... 190- 192, 
196, 204, 213, 247, 





ratio to oil consumption, 1932 

Gasoline taxes, motor fuel taxes 
Federal excise taxes on gascline, 1932 and 1933_. 
188, 213 





on gasoline not used in motor vehicles_. 





: 33, 
188, 205, 213 


payments for vehicles of various types and 
uses, 1932 185-192, 
194-198, 202-205, 208-211, 213 
rates 
1932... 188, 192, 196, 199, 204, 213 
1933 


132, 133, 188, 213 
receipts and disposition of 
earnings (comparative) on 
county roads in Indiana 
Statistics— 
foe 108s. <<< . 188, 205, 213 
for 1933... 132, 133, 180, 188, 213 
use of receipts for other than road pur- 
poses . 132, 133, 187, 204, 205, 208-210 
State taxes.. 132, 133, 180, 


State and 
estes .- 247,250 


185-192, 


194- 199. 202-205, 208, 213, 214, 243, 247, 250 
see also Collection and administration costs 
County fees and taxes--Municipal 
taxes. 
Gels, colloidal 
data for caliche sediments_..............--.- 242 
test indicative of ~ -.. 239, 242 
General funds (State, county, ‘municipal), diver- 
sion of motor-vehicle revenues to, 
1932 and 1933. _- 133, 180, 187, 205, 208 
Gillette, H. S., a_. 2 pede esis i 237-242 
‘“*Gob boxes”’. Sr EAGER CPS ne wards owas - 43 
Grade lines 
hydraulic fill grade line ____- 2 
location as affecting frost heave in road sur- 
faces. BeOS ate = a 10, 25 
Grading of aggregates, “grading of soils, see Ag- 


gregates — Cover materials - 

chanical analyses. 
Grading operations and equipment, 
bulldozer operation 
cost data 


Me- 


highway: 
.---- 78-81], 153, 169, 170, 174, 176 
avvemmeia . ‘ =~: aes 
128, 129, 147, 1 56, 159, 17 70, 172, 174- 177 
from production studies of concrete 
paving jobs 109-112, 
114-116, 126, 128, 129 
power-shovel operation._..._ 78,79, 147-161, 165-177 
scraper (large) operation - _ 78, 80,81 
Grain size accumulation curves for cement. __--- 77, 78 
Grain size determination: 
data from hydrometer tests of cement 
see also Mechanical analyses. 
Granite, see Aggregates-—-Blasting. 
Granular fraction of road soils, effect upon sta- 





data 


76-78 


bility of road surfaces__._- ~~. . 12-16, 
25, 7 4- 280, 285 


Granular materials, use in frost heave preven- 
tiem....... 14-16, 25, 274 
Gravel and gravelly soils: 
use in hydraulic fill 1-3, 6-8 

see also headings beginning Granular—a/so 








Aggregates — Base courses — 
Caliche—Cover materials—Earth 
and cravel roads-—Power-shovel 
operation. 


Gravel roads, see Earth and gravel roads. 
Grinding of fine aggregate in concrete produced 








in large mixers 217, 218, 220, 228 
Gumbo roads, stabilization of_...-.-..------ e288 
H 
Harbor improvements, funds for from motor 
vehicle and gasoline tax receipts___- 133 
205, 208 


Hardening of hituminous surfaces, exposure test 
data for liquid asphaltic mate- 
rials_-_- : 85, 8Y, ¥1-106 
Hauling chart for asphaltic concrete and bitumi- 
nous paving. -. 39 
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Hauling operations and equipment 


cost data P 37, 
39, 40, 47-50, 126-130, 147, 159, 165, 174-177 

haul length : 39, 
10, TS-S1, LOG-1L11, 130, 165-172, 174-177 

in bituminous concrete road construction 30-33, 
37-40, 43, 47-50 

in concrete road a 109-113, 
118, 119, 121-124, 196-130 

in highway grading one 7S-81, 


147, 149, rr 50, 156-161, 165-177 
Hauling roads: 


condition and effects of * 39, 111, 166-172, 174 


construction by bulldozers 79, 176 
Hauling speeds in highway grading work 7%S1, 
165-172, 174-176 
Heat tests of resilient joint fillers 18, 21 
Heaving, see Frost heave in highways Hydrau- 
lic fill settlement 
Hillman, W. O'B., joint author, a S5- 106 
Hiring cars, see For-hire motor vehicles 
Hogentogler, C. A., a 273-286 


Horsepower of motor vehicles: 
as basis of registration fees 187, 192, 196, 200 
see also Bulldozers (tractor-powered bull- 
dozers). 
Housing of elevators and screens in bituminous 


concrete plants 41 
Hubbard-Field stability test data for various bi- 

tuminous materials and mixtures 86, 

91, 92, 101-106, 139, 140, 142, 144-146, 256 

Hydraulic fill settlement, a 1-9 


Hydrometer method of analysis: 
of — ind cement 





76-78 

of soils 76, 254, 277 

Iiydrometers, density type, use 76 
I 

Ignition loss, test data for caliches 238 

Indiana highways, traffic on 243-247, 270 

Indianapolis area, traffic data 243-245 


Inspection fees, motor vehicle, in 1632. 191, 195, 20s, 209 


Inspectors, interference by in concrete paving 

jobs 109, 116, 126 
Insulating vallapelioadian mi - and other cov erings 

of concrete slabs 231-234 
Insulation of elevators and screens in bituminous 

concrete plants 41 
Intermolecular reactions in asphaltic materials 

in exposure tests ay 


Iredell clay, compression tests of 283, 284 


J 


Johnston, C. M., joint author, a ; 76-78 
Joint fillers, tests of resilient fillers 17-25 
Joints in concrete pavements: 
data from production studies of concrete 
paving jobs 109-111, 113-116, 
118, 121, 123, 124, 126, 127, 130 


spacing 116, 118, 127 
K 
Kaolin content of road soils 277 
Kerosene: ; 
as soil admixture 280 


as suspending medium in hydrometer tests 
of cement 


76-78 
see also Cut-back materials. 
Keystone, quantities and sizes used in surface 
treatment experiments_.- 267-269 


L 


Labor requirements and costs: 
in bituminous concrete road construct ion. 34, 
4, 40, 47-52 
in portland cement concrete road const ruc tion 
109-116, 118, 119, 121, 126, 127, 129, 131 
in power-shovel operation 147, 156, 159 
Lateral displacement of soils, soil flow 1-3, 
6-9, 274, 275 
Length changes in concrete_- 17, 25, 248 
Length of project as affecting efficiency in con- 
crete road construction 121 
Lewis, R. H., joint author, a_. 85-106 
License receipts under gasoline tax law, 1933 132, 133 
Licenses and permits (motor vehicle): 
data for 1932___ 5-188, 190-196, 201, 204, 208-210 
data for 1933__ 178-180, 188 
Indiana data__ 243, 250 
issuance only after personal property tax 
payments. 188 
Lime content of soils as affecting frost heaving 


13, 14 
Lime, hydrated, as soil admixture. 280, 284 
Limestone, see Aggregates—Base courses (of 
oil-treated roads)—Chips. 

Lineal shrinkage: 

of concrete, see Length changes in concrete. 

a 238, 241 
Liquid asphaltic road materials: 

slow-curing materials, study of_- 85-106 


see also Oils. 
Liquid content of oil-mix road surfaces as affecting 
stability _. 137-141, 144-146 
Liquid limit of soils___ 5, 8, 238, 240-242, 254, 277-279, 284 
Livery cars, see For-hire motor vehicles. 
Load capacity of hydraulic fills, relation to per- 
meability of fill material . 1 
Loading and unloading operations, see Caliche— 
Efficiency studies— Road-mixes. 
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Loads: 
of bulldozers and large scrapers in grading 
work 7S-S1 

















of motor vehicles 
as contributing to basis for fees and taxes is7, 
194, 200, 201 
load restrictions, relation to registrations 


Lise 


of heavy trucks 198, 200 
superimposed loads on and settlement of 
hydraulie fill 7-9 


7 
tonnages carried by hauling units in bitu- 
minous concrete paving jobs and 
relation to hauling costs 39 
see also Bearing power of soils—Compression 
tests -Compressive strength — Flex- 
ural strength—Stability tests 
Loams, frost heaving of 12-14, 16, 25 
Loeal roads, funds for 
from State motor vehicle and gasoline tax 
receipts 
1932 204, 205 
1933 132, 133, 179, DSO 
see also United States Public Works road 
construction 
Local vs. nonlocal traffic on highways 
Indiana data 245-247 
see also Motor vehicles (out-of-state and 
interstate vehicles) 


Loessial soils, characteristics of 12, 13 
Loss of volatile matter, see Volatile matter, loss 
Losses, time, see Efficiency studies 
M 
MecKesson-Frickstad formula for oil mixes and 
calculations from 1 142, 144 


Magnesium carbonate as constituent of caliche 237, 238 
Maintenance costs, highway: 
data for road-mix and surface treated ex- 
perimental roads 
Indiana data 247, 250 
Maintenance, highway, see Frost heave in high- 
ways Hauling roads—Mainte- 
nance costs, highway — Oil-treated 
roads— Stabilized soil road surfaces 
Mass diagrams, use in determination of hauling 
equipment in power-shovel grading 


work 175, 176 
Massachusetts Institute of Technology, coopera- 

tive research (subgrade materials) i 
Material handling, see Caliche—Efliciency 


studies 
Mechanical analyses 
by hydrometer method 
test results for 
aggregates (bituminous agg 
crete aggregates) 


Road-mixes 
76-78, 254, 277 


~é 


fregates, con- 
5Y, 102, 140, 142, 217 





222, 223, 258-263, 265, 266 
cement 7H-7s 
samples of bituminous road surfaces 52, 

140, 142, 256 
soils 5, 240, 254, 277 

see also Soil particles, size ranges 
Mica content of soils, micaceous soils 277, 285 


Michigan State Highway Department, coopera- 
tive survey (frost heaving) 10-16, 25 

Mileage data: 

annual travel of motor vehicles of several 
types 140, 204, 247 
for high-type roads in various States 
comparison with registrations of heavy 
trucks__- 187, 200 
length of projects in production studies 
ofroad construction 59, 110, 111 
see also Concrete roads— Indiana highways 
Oil-treated roads—Rural roads 
United States Public Works road 
construction. 
Mileage taxes on motor vehicles IS6— ISS, 
190, 191, 193-196, 198, 201-204, 208, 200 

Minnesota Department of Highways, coopera- 
tive survey (frost heaving) 10-16, 25 

Missouri State Highway Department, see Chem- 
ical treatment of soils. 

mixer operation, see Bituminous con- 

crete mixing plants—Concrete mix- 
ers—Pug mill mixers. 

Mixes, paving, see Bituminous concrete roads 
Concrete roads— Oil-treatedroads 
Proportioning. 

Mixing time, see Concrete mixing time, effect 

Efficiency studies. 

Moisture, see headings beginning 
Water. 

Moisture content: 

of aggregates used in road-mix experiments. 258-263 
of mortar specimens 
after curing under burlap and under 
cotton mats 23: 


Mixers, 


Moisture, 





234 
effect upon strength 233, 234, 248-250 
of soils— 
data for 


valiches. =2e 
loessial soils 2, 13 
muck undersoils of hydraulic fill ‘4 8, 9 
effect upon stability of soils and of road 
surfaces 6, 8, 12-16, 25, 138, 140, 142, 241, 
242, 263, 264, 270, 273-280, 282-286 
flocculation limit, flocculation test, of 
, Soils___ 239-242 
optimum moisture content of road soils 
and relation tomaximum density of 
compacted soil- 276, 280, 282-286 











Moisture content—Continued 
of soils Continued. 
relation to bearing value 
stabilization methods 
see also Capillary moisture 
Evaporation — Frost 
uid limit Moisture 
Moisture films 
Moisture equivalent of soils 5, 
Moisture films in soils 
Molding of test specimens 


Drainage 
heave— Liq- 
equivalent 






38, 240-242, 254, 277 


275, 276, 278, 284, 285 


concrete density and strength specimens 57-60, 

65, 66, OS 

liquid asphaltic stability test specimens — 101, 102 

mortar specimens 233, 248 
Monolithic construction of bituminous concrete 

pavements f3 


Mortar, sce Cement mortar — Moisture content 
Molding — Mortar-voids curves 
Mortar-voids curves, use 70 
Motoreycles : 
innual travel and gasoline consumption (esti- 


Thates 190 
registrations and taxes 

1932 IS5S-1SS, 206, 207, 200, 213 

1933 178, 179, ISS, 213 


Motor fuel taxes, se¢ 
TAXES 
Motor vehicles 
capacities 
as bases for fees and taxes 186, IS7, ISO 201, 204 
relation to payments of fees and taxes, 


Gasoline taxes, motor fuel 


1932 IS€, IST, ISH 204, 209 
official motor vehicles 
fees imposed on, 1932 210 


see also Tax-exempt motor vehicles 
out-of-State and interstate vehicles, foreign 
vehicles 


fees paid by, 1982 192, 104, 195, 208-210 


Indiana traffic survey data 245-247 
ownership 
Indiana traffic survey data 246, 247 
intensity of, relation to motor vehicle 
taxation INT 


passenger vehicles 


innial travel and gasoline consumption 


(estimates) 190) 
Indiana traffie study data 243-247 
percentage of all motor vehicles, United 

States, 1932 186, IST 
registrations and taxes 

i932 IS5-197, 206-213 

1933 17S8-1S0, ISS 


values, list prices, as bases for fees and taxes 187, 
192, 106 
weights 
as bases for fees and taxes 187, 
relation to capacities — 186, 189, 190, 196-198, 204 
see also Busses Carriers Fees and taxes 
For-hire motor vehicles — Licenses 
and permits —~Motorcyeles — Pa- 
trols— Tractors Trailers and semi- 
trailers -Trucks and tractor trucks 
Mount Vernon Memorial Highway, hydraulic 


190, 192-201, 204 


fill settlement 19 
Mountain roads, oil-treated 137 
Muck layers, construction of hydraulic fill upon 1y 
Muck sand as filler in experimental road-mix con- 

struction 253, 255, 258-265, 270 
Mucks, supporting power, r 274 


Mulch top roads, mulches 


243, 278, 279, 285 
Municipal taxes on motor vehicles, 1932 


ISS, 
ISS, 200-211 
Municipalities, road projects in, see City streets, 
funds for—United States Public 
Works road corstruction 


N 


Naphtha cut-back materials, use in surface tre: il- 
ment experime its 
Naphtha-solubility tests: 
of liquid asphaltic materials and their resi- 
dues : 85-88, 91, 92, 97-102, 105 
of weathering asphalts g2 
National Industrial Recovery Act, roud construc- 
tion under, see ‘nited States Public 
Works road construction. 


257, 267-269 


Nova Scotia experiments, dust layers 278 
oO 
Occupation taxes on motor vehicles, 1932 193 


194, 208-210 
Oil-aggregate mixtures: 


dense-graded mixtures 137-146 
design 
data for mixtures used in experimental 
surfaces in California 254 








X- 264, 270 
formulas and use of 141, 142, 144, 146, 270 
on basis of void contents 141, 146 

Oil-treated roads: 
in California, experiments 


253-270 
in Colorado and Wyoming, study of 


137-146 


oil content as affecting stability and dura- 
258-270 
85, 106 
138-140, 142, 144-146, 256 
137, 139 
a 24 


bility : 137-146, 
reprocessed roads 


samples from, test data 
separation of oiled surfaces and bases 
soap treatment of earth-gravel-oil surface 
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Oils 
as admixtures in subgrade soils 280 
decrease in asphalts on weathering 92 
lubricating oils 
consumption by motor vehicles 213 
excise taxes on ISS, 213, 214 
road oils, liquid asphaltic materials 
hot application of, in construction of ex- 
perimental roads 254, 259-261, 267-270 
medium-curing and rapid-curing mate- 
rials 
composition S5 
use in road-mix and surface treat- 
ment experiments 254, 256-250, 261-270 
slow-curing materials 
composition SS 
residues of, tests of and various rela- 
tionships 85-106 


service behavior and tests indicative 
of S5- 106 
specifications 85, 86, 80, LOL, 108, 106 
use in road-mixes and surface tre: ate 
ments SS, LOL, 255-270 
uses, Various S5, 265 
test data S5-106, 254, 257 
types and quantities used in certain 
Western roads 139, 141, 142, 144, 253-270 
see also Bituminous surface treatment of 
roads 
as dispersing agent in hydrometer 
tests of cement 
One-course asphaltic concrete pavements, advan- 
tage of 53 
Onondaga County, N. Y., stabilized soil roads 278, 279 
Operating costs, operating evcles, operative de- 
lays, see Efficiency studies 
Organic acids, influence upon topsoils 274 
Organic matter 
in bituminous materials, see Bituminous ma- 
terials (analyses 


Oleic acid 


in soils as indicated by liquid limit of soil 277 
Ovens, type used in tests of liquid asphaltic ma- 
terials 102 


Oxidation of asphaltic materials 6-100, 106 


Parks, see Boulevards (park 
Passenger-mile taxes on motor vehicles, 1932. 186-188, 
190, 103-196, 207, 208 
Patrols 
highway patrols, funds for from motor vehi- 
cle and gasoline tax receipts 133, 180, 205 
motor patrols (equipment) used in concrete 
road construction HO, 111 
Pauls, J. T., joint author, a 253- 270 
Paving plants, sce Bituminous concrete mixing 


plants —Concrete mixing plants 
Pay rell costs, see Labor requirements and costs 
Peat and peaty soils 274, 277 
Penetration 
of gravel surfacing into gumbo road QS5 
of hydraulic fill into muck undersoil 6,7 


Penetration applications, see Bituminous surface 
treatment of roads—Oil-treated 
roads 

Penetration tests of liquid asphaltic materials 
and their residues S5-SY, 91, 96-106, 

Percentage taxes, see Receipts taxes 

Permeability of soils, percolation, 
tests of soils 3, 

14, 237, 273, 277, 280, 282, 283, 285 

Permits, motor vehicle, see Licenses and permits. 

Personnel requirements, see Efficiency studies. 

Pipe lines: 

in concrete road construction 110-112, 115, 128 
in hydraulic fill construction 2-4.9 

Pipes, drainage, in frost heave prevention 15, 16, 25 

Placing of concrete and of bituminous 
concrete, see Efficiency studies. 

Plasticity needle, use in testing compacted soil 280, 

282, 2N3 
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Plasticity of soils, plasticity index of soils 
3, 238, 240-242, 254, 276-280, 283- ons 
Polymerization in asphaltic oils in exposure test wy, 
100, 106 
Porosity of soils 1, 11, 13, 16, 25, 239, 276, 278,280 
see also Permeability of soils. 
Port facilities, funds for from motor vehicle and 
gasoline tax receipts, 1932 .-- 205, 208 
Potassium, ions of, use in stabilization of road 
soils a on . : 286 
Power-shovel operation: 
cost data = 147, 156, 170, 172, 174-177 
in caliche __- E ... 1538, 159, 237-240 
in highway grading, 4 147-161, 165-177 
use of bulldozers in 78-81, 153, 169, 170, 174, 176 
Prime coats, priming materials, in bituminous 
road construction 139, 157, 263, 265-269 
Privilege taxes, motor vehicle, 1932 186, 
187, 190, 193-195, 198, 204, 208-210 


Probe drilling of hydraulic fill, cadpaanseniens for__.. 3,4 
Proctor soil tests : ..--.- 280, 282, 283 
Production studies: 

of bituminous concrete paving jobs ™ 29-53 

of portland cement concrete paving jobs 109-131 

of power-shovel operation in highway grad- 

ing 147-161, 165-177 

Property taxes on motor vehic les, 1932: >: 

general property taxes , .. 213 

personal property taxes 185, 


IS6, LSS, 205° (fm), 209-213 
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mens 233, 248-250 








of portland cement concrete 
data for various test specimens 
60, 70, 217, 219, 222, 224, 
determination from samples, method 


218, 223 
effect upon grinding action in concrete 
mixed in large mixers 217-219 


Variations in proportions of concrete pro- 
duced in large mixers, relation to 
mixing time 217-226, 228-230 
variations in proportions of solid ingre- 
dients and water, effects upon 
quality of mixtures 47-75 
of road mixes, see Oil-treated roads. 
Public Works road construction,  se¢ 
States Public 
struction 
Pug mill mixers (typical and ‘eesshibes for 
bituminous concrete 42, 43, 53 
Pumping operations, pumps, se¢é Siisieaaiatna 
concrete roads (construction) 
Concrete roads (construction) 
Hydraulic fill settlement, a 
method of specific gravity deter- 
minations, use in tests 
of cement 7s 
of distillate 87 
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United 
Works road con- 


Pycnometer 


Rain, rainfall, see Climate, climatic conditions 
Receipts taxes on motor vehicles: 


1932 IS6-ISS, 190, 192-195, 198, 201-204, 207-209 
1933 IRS 
Recovery tests of expansion joint fillers 17-25 


Reduction time in asphaltic residue tests ot 
liquid asphaltic materials 87, 
84, Y7-—100, 106 


Refraction (indexes of), data for distillates of 


liquid asphaltic materials S6-8Y, U1 

Refractometer, type used in tests S7 
Refunds 

of gasoline tax receipts 132, 133, 204 

of motor vehicle registration fee receipts 180 


Registration fees, motor vehicle 


excess registration fees 186, 187, 197, 198, 201-203 


fees for duplicate registrations 210 
payments 
comparative data for 1932 and 1933 ISS 
for vehicles of various types and uses, 
1932 185-198, 202-205, 207, 208, 210, 211 
rates 


bases of, 1932 186, 187, 10, 192-201, 204 

high rates, relation to motor vehicle regis- 
trations and revenues 187, 
ISS, 102, 196-200, 204 

modification because of age or previous 
registration of vehicle 106 

receipts and disposition of 

diversion of revenues to other than road 
uses 179, 180, 1S7, 204, 205, 208 

earnings (comparative) on State and 
county roads in Indiana 247, 250 
statistical and analytical data, 1932 185-211 
statistical data, 1933 179, 180, 18S 

Registrations, motor vehicle 


Indiana traffic survey data 247, 250 
national data 
1932 178, 185-204, 206, 208-210, 212 
1933 178, ISS 
Reregistrations, motor vehicle, and fees for 178 (fn), 
186 (fn), 196, 210 
Residues of bituminous materials and tests of._ 85-106, 
O57 
Resiliency of expansion joint fillers: 
specifications 20 
tests of . ‘ 17-25 
Resins: 
in asphalts on weathering - 92 
use to bind granulated cork joint filler 17 


Revenues, highway, see Fees and taxes 
taxes, motor fuel taxes— Registra- 
tion fees, motor vehicle—United 
States Public Works road con- 
struction. 
Richardson's grading for sheet asphalt, sand, r 102 
River-bottom materials: 
sampling methods and test data (Four Mile 


Gasoline 


Run) : , . 3-6, 8 

settlement in hydraulic fill 1-9 
Road-mixes: 

experiments in California aneaute 253-265, 270 


see also Oil-treated roads. 
‘*Roadside improvement,’’ publication notice 214 
Rock, see Aggregates— Blasting—Crushed stone 


Excavation. 
Rogers, C. F., a 


‘Rolling factor’? in bituminous concrete road 
construction 45, 46 
Rolling operations and equipment: 
in bituminous concrete road construction 30, 
44-47, 53 
in concrete road construction 110-112, 115, 128 
in road-mix and surface wee experi: 


29-53 


ments-_.__- > 258, 260-263, 267, 269 
see also Compaction of soils. 
Rolling tests of asphaltic concrete mixtures _ - 46 








~ 
3) 
Paye 
Rubber fillers for expansion joints_______- 17-25 
Runner, D. G., joint author, a 17-25 
Rupture, moduli of: 
of concrete during shrinkage 248 
of mortar beams tested for effects of tempera- 
ture and moisture content 248-250 
see also Flexural strength 
Rural roads: 
funds for, from motor vehicle and gasoline 
tax receipts 
1932 204, 205 
1933 132, 133, 179, 180 
in Indiana, traffic study 243-247, 250 
mileage data 
for concrete roads constructed during 
1930 _.. 109, 126 
for unimproved rural roads 286 
see also Stabilized soil roads—United States 
Public Works road construction. 
S 
St. Clair, G. P.,a 85-214 
Salt, common, as soit admixture 278, re 284 
Salts, deliquescent, as stabilizers of soil roads 276, 


278-282, 284 
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impling methods and equipment: 
hydraulic fill material 3-5 
oil-treated road surfaces 137, 138 
Sand and gravel (cemented), supporting value... 275 
Sand-asphalt mixes, use 50 
Sand-cement ratios of concrete: 
relation to water content, strength, and voids. 57-75 
see also Proportioning. 
Sand-clay base courses, data for oil-treated roads 138 
Sand-clay roads, characteristics 273-280, 285 
Sand grains with binders of clay colloids and of 
portland cement, relative strength 
in compression 276 
Sand-gravel base courses, data for oil-treated 
roads 138 
Sands and sandy soils: 
as backfill material in frost heave prevention 15 
as base courses of oil-treated roads 138 
as constituents of soil road surfaces 273-286 
as hydraulic fill material 1-9 
is subgrades of asphalt surfaces on caliche 
aSeS 


caliche, tests of 
frost heaving 
size of particles 
supporting value of dry sand 
see also headings beginning Sand 
gates—Filler material 
analyses—Stability. 
Sealelikeness of clay particles 273 
Schools, funds for from gasoline tax and motor 
vehicle revenues 133, 180, 187, 205, 208 


also Aggre- 
Mechanical 


Scrapers: 
large scrapers, operating characteristics of 
use in highway grading -_- 
Screenings, stone: 
as admixture in stabilization of road soils._._ 279 
see also Cover materials. 
Screens, screening operations, in bituminous con- 
crete plants__- 29, 30, 41 
Sea walls, funds for from gasoline tax and motor 
vehicle revenues : 205, 209, 210 
Sea water, use for suppression of dust - 278 
Seal coats in bituminous road construction 138, 
142, 144, 240, 254, 2 257-270 


SO, 81 
78-81, 153 


Sedimentation: 
of caliches, flocculation test data 242 
of particles of fine-grained materials, hydrom- 


eter test data 76-78 
Settlement: 
of foundations, ultimate settlement, estima- 
tion of by means of soil tests 273 
of hydraulic fills ___- 1-9 
of road-mix surfaces built on A-4 soils 264 
see also Sedimentation. 
Shear failures of mortar flexure specimens 249 
Shear strength of soils, see Flow of soils. 
Shippey, K. F., joint author, a 248-250 


Shrinkage: 
of concrete, see Contraction. 
of soils, shrinkage limits and shrinkage ratios 
of soils 
238, 240, 241, 254, 273, 274, 280, 282- 234 
Silts and silty soils, silt content of soils. — - 5, 
11-16, 25, 138, 254, 265, 273, 276-279 
Slag as admixture in road soils ‘ . 276, 277, 280 
Slaking properties: 
of caliches 238-241 
of filler materials as affecting stability of oil- 
treated roads 
Slump of concrete 
60, 61, 63, 65-72, 75, 217, 218, 221, 3 
Smoothness of road surfaces a test samples 40, 
45-47, 85, 93-95, 2 


57, 
222, 225-227 


Soap treatment of soil roads 
Soda ash as soil admixture___ maw 2B 
Sodium chloride: 


as cementing medium of caliche P= 237 
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as soil admixture _- 284, 286 
Sodium nitrate as cementing medium of caliche. 237 
Sodium silicate as soil admixture _... 280, 284, 285 
Softening point data for bituminous materials... 86, 
87, 91, 92, 97, 98, 257 

Soil chemistry - 273-286 


Soil constants 


4 (fn), 5, 8, 238, 240-242, 254, 277-279, 284 
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Soil groups, characteristics and behavior of soils Swell in water, test data for samples from oil- 

in various groups i. treated road surfaces 130, 

11-16, 25, 254, 264, 274,276, 285 WO), 142, 145, 14 

Soil moisture, see Evaporation -Liquid limit T 

Moisture content— Moisture 

equivalent Plasticity Shrink Tack coat applications in experimental surface 

age treatments 267-269 
Soil particles, size ranges and significance of 276 | Taras soil admixture 20 
Soil profiles: | Tar surface treatment of soil road 28 


artificially constructed profiles as frost heave 








preventives j 25 | 
influence upon frost heave 10-16, 25 
Soil road surfaces: 
a e oo o<0 Is6 
design of stable mixtures 286) 
see also Earth and gravel roads. 
Soil studies, historical sketch 273, 274 
Soil stabilization 273-286 


see also Frost heave — Hydraulic fill. | 
Soil surveys, usefulness of__-- 25, 276 
Soil tests, see names of soil tests—also Mechan- | 
ical analyses—Soil constants 
Solubility test data for bituminous materials 85-88, 
91, 92, 97-102, 105, 106, 257 
Solvent used in extraction of asphalt from bitu- 
minous concrete mix_____- 51 
Specifie gravity, specific gravities: 
of cement, data from hydrometer tests of 
cement a 76-78 
of ingpedionts of concrete, miscellaneous 
ata 59, 68, 72, 217 
of liquid saphaitic materials and their resi- 
dues, relation to other characteris- 
ties of the materials... 87-89, 91, 92, 97-106 
of oil-treated mixtures, apparatus used in 
condition study 138, 139 
Specific gravity—temperature relations of kero- 
sene in hydrometer tests of cement _ 76, 77 
Speed, speeds, see Bulldozers— Efficiency studies. 





Spong? rubber expansion joint fillers 17-25 
Spraying of ravelled bases in surface treatment 
operations - - : : . 265 


Stability: 
of road-mix surfaces and factors affecting. 137-146, 
258-265, 270 


of soils— 
composition of stable soil 276, 277 
data for caliche as base course and as 


surfacing material __- ..-. 237-242 
Stability tests: 
of liquid asphaltic materials and their resi- 
dues. : 86, 91, 92, 101-106 
of samples from oil- mixed roads 140, 142, 145, 256 
of soils (compacted samples of road soils 





Stabilization of soils, see Frost heave—Hydr: wulie 
fill—Stabilized soil road surfaces. 
Stabilized soil road surfaces 27 
Stanton, T. E., joint author, a_ ; . 253-270 
Stanton (Calif.) formula for oil 1 mixes and ealeu- 
lations from___- 142, 144, 146 
State fees and taxes relating to motor ve mnie les: 
analysis of data for 1932. __ 5 185-214 
data for 1933 132, 133, 179, 180, 188 
State highways: 
high-type highways, mileag 
compared with strations of 
heavy trucks. 187, 200 
traffie upon and earnings from, comparison 
with county road traffic and earn- 
ings (Indiana data)_._...____ 245-247, 250 
see also State fees and taxes—United States 
Public Works road construction 
Steel, see Concrete reinforcement—Forms. 





es in 1932 as 







Stokes’ law, formula based on____- 76 

Stone base courses of surface treated experime ntal 
roads_.__.. . 253, 265-270 

Stone dust as soil : admixture... " : . 230 


Stop-watch studies, see E flicienc y studies. 

Straw covering of concrete slabs as protection 
against freezing. - . 231-233 

Streets, see City streets, funds for. 

Subgrade condition as afecting road surfaces, sce 
Frost heave—-Oil-treated roads. 

Subgrade construction, see Bituminous concrete 
roads (construction) Concrete 
roads (construction). 

Subgrade soils, see headings beginning Soil, a/so 
names of soils. 

Subgrade temperature cycles in tests of cotton 
mats as protection against freezing 








Supervision, requirements and costs, see Effi- 
: ciency studies. 
Supporting value of soils, see Bearing power of 


soils. 
Surface area method of calculation of = - ixes 
"5 eae 141, 142, 144, 146 
Surface loss of oil-treated roads, relatio : to oil 
content of mixture. - 144 





Surface treatment of roads, surface-treated roads 16, 
01, 240, 243, 255, 257, 260, 261, 265-270, 274, 276, 





Surface type, road: 
as basis for motor vehicle fees (Utah 194, 201 
selection of, relation to heavy truck traffic__ 187, 200 
Surveys, see Fees and taxes, motor vehicle—Frost 
heave—Oil-treated roads—Traffic 
study data. 
Suspension of particles, suspending media, ser 
Caliche—-Hydrometer method. 


Taxation relating to motor vehicles, see namies of 
kinds of fees and taxes and names 
of types of motor vehicles 
Fees and taxes, motor vehicle 
Tax-exempt motor vehicles and vehicles pavyit 
nominal fees 
data for 1932_ 186 (fm), 192-194, 206 (fn), 207 (fn), 210 
personul-property tax exemption of motor 


vehicles ISS, 205 (fn), 212 
registrations, 1933 17s 
Taxicabs 
innual travel and gasoline consumption 
timates 190, 10 


see also For-hire motor vehicles 
Temperature, temperatures: 
ipplication temperatures for bituminous n 
terials, see Road-mixes 
atmospheric temperature, see Climate, cli 
matic conditions—Cotton mats, 





use 

changes in, effects upon liquid asphalti¢e ma- 
terials SS, v2 17, OS, 10 

elfect on flexural strength of portland cement 
mortar 248-250 

testing temperatures, see names of tests 

variations in mixed bituminous paving ma 
terials and eflects of 40, 41, 46, 47 


Tension, surface 


in concrete while shrinking 248 

in soils 273, 27 
rension tests of mort ir to determine etfect of 

moisture content 248 


Tests and testing apparatus, see names of tests 
and names of materials tested 


Thickness of pavements and road surfaces 29, 
i 
$5, 46, 53, 128, 138, 253, 254 
rime studies, see Bulldozers-—E fficiency studies 
lime-temperature tests of rnortar beams 248-270 
Tires, motor vehicle: 
excise taxes, 1932 and 1933 ISS, 213 
truck tires 168, 171, 196, 244 
Toll bridges, number in operation, 1933 214 
1 
Tolls, public bridge and ferry 
payments by motor vehicle owners, 1952 185, 
SS, 214 
Ton-mile taxes on motor vehicles 1S6-188, 


190-195, 201-2014, 207-200 
Topsoil, see Backfilling--Caliche—Farth and 
gravel roads—Stabilized soil road 





surfaces. 
Township bonds for highway purposes (Indiana 248 
Track, indoor, for traffic tests on soil-bound 
roads 278 


Tractors, see Grading operations and equi; 
ment—Trucks and tractor trucks 
Traffic-bound roads: 
stabilization of soil roads 273-28 
see also Earth and gravel roads— Oil-treated 
roads. 
l'raffic signals, funds for from motor vehicle tax 
receiy ae . 
Traffic study data_ 243-247, 2 
Traffic tests of soil-bound road surfaces 
Trailers and semitrailers: 
prohibition of full trailers (Kentucky) --- 186, 
196, 199, 206 





registrations and taxes 
1932. ‘ . 185-191, 196-203, 206, 207, 209 
1933 178-180, ISS 
Transportation of materials from source 0 {supply 
to paving plants, cost data__ 109, 126, 127 


Tree wounds, notice of publication on 2st) 
Trenches, drainage, design in frost heave preven- 
tion. 14-16, 25 


Truck requirements, ‘truck operations, in road 
construction, see Efficiency studies 

Trucks and tractor trucks, freight-carrying mo- 
tor vehicles: 


gasoline consumption, 1932 190, 204 
heavy trucks and light-weight trucks, com- 
parative data-_- 7 187, 
189, 190, 196-204, 244, 250 
mileage data, 1932____._- a toce Be 204 
registrations— 
and taxes, 1932 and 1933 178 


180, 185-193, 196-204, 206-210, 213 
relation to 
industrial and commercial develop- 


ment of States 197-200 
mileages of high-type roads 187, 200 
rates of fees and taxes__- 187 


; 188, 192, 196-200, 204 
use (comparative) of State and county roads, 
= ‘ Indiana data 243-247, 250 
rurning time, see Bul!ldozers—Efficiency studies 
| U 
U-Drive-It motor vehicles, fees and taxes 178 (fn), 
179 (fn), 186 (fn), 193, 208 (fn 


Unemployment relief, funds for from motor ve- ‘ 
hicle and gasoline-tax receipts _- 133, 
| ISO, 187, 205, 208 
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1inous concrete mix as affected by 
misting time HOSS 
of concrete produced in large mixers as af 
fected by mixing time 217-226, 228-230 


United States Public Works road construction, 
current Status 
1-56, S2-S4, 107, LOS, 134-146 
184, 215, 216, 235, 236, 251, 252, 2 
287, ZSS; rear covers of Nos. 1-6,8 

United States routes, traffic on (Indiana data 245-246 

Uvalde rock asphalt surfaces on caliche bases 





lexas 239-241 
V 
Villages, motor vehicles owned in (Indiana data 24 
24 
Viscosimeters, r., rT. to p 77 (text and fn 


of bituminous materials 
iffecting resistance of road-mix surfaces 
to moisture 4 
tests and test values SHYT, 
103-106, 254, 257, 267 
of suspending medium in hydrometer test of 
cement, coetlic _ of 76-78 





Viscosity-temperature relations of kerosene used 
in hy bresieter tats of cement vi 
Void determinator, r. to p 102 (fn 
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ous Concrete road surfaces 40, 45, 46 
is affected by variations in pro 
tions of ingredients of concrete 














xtures 57, 59-04, 66-73, 7 
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is ability test specimens 102, 
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in ited road surfaces 137, 139-142, 144-146 
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1, 2 
samples from oil-mix surfaces 2th 
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in filler materials, relation to st ibility of o 
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in sou 27), 283, 284 
see also Volumetric change in soils 
Volume relations of ingredients of concrete I-7 
Volumetric change in soils, data for caliche 238-241 
WwW 
Wages, see Labor requirements and costs 
Wagons, see Hauling operations and equipment 
Wash bor imiples of hydraulic fill, sampling 
methods and test data 
Washing machine, use in determining constit 
uents of concrete 217, 218 
Water-cement ratio of concrete 
optimum Water-cement ratio, r., r. to p sO) 


relation to strength of concretes of varying 
proportions of solid ingredients 
ind water 
59, 61, 62, 66, G8, 69, 71, 74, 
Water content 
of concrete 
is affecting various relationships between 
mounts of ingredients in and qual- 
ity of concrete mixtures variously 


proportioned 57-74 
isic Water content 57-75 
determination from samples, method 217, 
218, 223 

distribution in concrete mixed in stand 
ird pavers 27, 217-230 
relative water content 57-75 


Variations in, relation ty mixing time in 
large mixers_. 217-230 
of oil-treated road surfaces 
data for samples from mixed surfaces 





relation to stability 
see also Moisture content 
Water requirements of concrete. relation to pro- 
portions and characteristics of 
ingredients - . 57-75 


Water supply and equipment for, see Efficiency 
studies (of concrete pavement 
construction—of high-type  bitu- 
minous pavement construction). 

Weather, see Climate, Climatie conditions 
Exposure tests 

Weathering characteristics of slow-curing liquid 
asphaltic materials, tests . 85-106 

Wendover cut-off experiments (sodium chloride), 

r. top 278 

Western States, road-mix experiments, see Oil- 
treated roads 

Wheel taxes on motor ¥ eae 1932 209, 210 

Willis, E. A., joint author, : : 76-78 

Wisconsin Highway Cimeiieden cooperative 
survey (frost heaving) 10-16, 25 
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